Quantitative analysis of muscle breakdown during starvation in the marine flatfish Pleuronectes platessa.
The present study describes the effects of starvation for a duration of four months on the ultrastructure of skeletal muscles from the marine flatfish (Pleuronectes platessa L.). Starvation is associated with a decrease in resting metabolic rate from 20.1 +/- 2.2 to 11.6 +/- 1.5 mg . O2/kg/h (P less than 0.05) and muscle wasting. Median fibre size fell from 700 micrometer 2 to 500 micrometer 2 in intermediate (fast oxidative) and from 1,800 micrometer 2 to 600 micrometer 2 in starved, white (fast-glycolytic) muscle fibres. In contrast, median fibre size in red (slow oxidative) muscle remained within the range 300-400 micrometer 2. The fraction of red fibre volume occupied by myofibrils (58.6%) and mitochondria (24.5%) did not change significantly with starvation. There was, however, a decrease in stored lipid 110.7% to 3.2%) and an alteration in the structure of the cristae in mitochondria from red muscle. Atrophy of white muscle fibres is associated with a decrease in both the diameter and fractional volume occupied by myofibrils (85.7% to 61.9% P less than 0.01). In a high proportion of white fibres peripheral degeneration of Z-discs is evident causing an unravelling of the thin filament lattice. It is suggested that this allows a partial decrease in myofibril diameter and hence the maintenance of contractile function in muscle from starved fish. In severely degenerating white fibres, disorganised thick and thin filaments and numerous multi-membrane lysosome-like vesicles are observed. Starvation results in an increase in the average content of mitochondria in white fibres from 2.2 to 6.7% (P less than 0.01). In fed plaice mitochondria constitute less than 1% of the volume of the white fibre in 43.5% of the fibres. The proportion of white fibres containing more than 6% mitochondria increases from 6.5% to 58% with starvation.